Elusive affinities.
The affinity of two molecules for each other and its temperature dependence are determined by the change in enthalpy, free enthalpy, entropy, and heat capacity upon dissociation. As we know the forces that stabilize protein-protein or protein-DNA association and the three-dimensional structures of the complex, we can in principle derive values for each one of these parameters. The calculation is done first in gas phase by molecular mechanics, then in solution with the help of hydration parameters calibrated on small molecules. However, estimates of enthalpy and entropy changes in gas phase have excessively large error bars even under the approximation that the components of the complex associate as rigid bodies. No reliable result can be expected at the end. The fit to experimental values derived from binding and calorimetric measurements is poor, except for the dissociation heat capacity. This parameter can be attributed mostly to the hydration step and it correlates with the size of the interface. Many protein-protein complexes have interface areas in the range 1200-2000 A2 and only small conformation changes, so the rigid body approximation applies. It is less generally valid in protein-DNA complexes, which have interfaces covering 2200-3100 A2, large dissociation heat capacities, and affect both the conformation and the dynamics of their components.